Effects of full-scale advanced water treatment on antibiotic resistance genes in the Yangtze Delta area in China.
As emerging microbial contaminants, antibiotic resistance genes (ARGs) are widespread in the aquatic environment, including source water, which might enter water supply systems and endanger public health by enhancing the resistance of opportunistic pathogens to some antibiotics. In the present study, we investigated how water treatments affect the levels of ARGs in a full-scale drinking water treatment plant for one year using real-time PCR. The 16s rRNA gene and eleven ARG families, including tetA, tetG, aacC1, strA, ermB, cmlA5, vanA, dfrA1, sulII, blaTEM-1 and blaoxa-1, in source water and the outlet of each treatment and tap water were monitored. The results showed that nine ARG families were detected at relatively high levels, for example, the sulII gene was detected at ∼10(4) copies mL(-1) compared with 10(5) copies mL(-1) in finished water and tap water in July, whose relative concentrations were consistently high. Treatments for the reduction of the absolute concentrations of ARGs included sand filtration, coagulation/sedimentation and two-stage O3-BAC filtration, while distribution could increase ARGs an average of 0.50 log.